Water related disease outbreak (WRDO) statistics in Italy from 1998 to 2005 have been discussed in this paper. The true incidence of WRDO is not reflected in the National Surveillance System (NSS), although this study has provided information on pathogens associated to different water sources, incidence in Regions and inadequacy of regulations. 192 outbreaks and 2546 cases of WRD were reported to the NSS, an average of 318 cases per year. Cases were associated to shellfish (58.79%), drinking water (39.94%) and agricultural products (1.25%). WRDs have been detected in 76% of Regions: central and southern Regions showed lower percentage of cases (35.4%) due to under-reporting. Most of WRD cases in the North were related to drinking water; WRDs in marine coastal Regions were mostly related to shellfish. 49% of Districts (Province) notified WRDs, including only 101 Municipalities. Pathogenic microorganisms were identified in a few cases from clinical investigations. They included enteric viruses, Norwalk viruses, Salmonella, Shigella, Giardia and Campylobacter. There is the need to improve the existing NSS in relation to WRDs. An adequate WRDs Surveillance System should be based on connection between health and environmental authorities, priority pathogens and critical areas identification, response capability and contingency plans.
INTRODUCTION
It is well known that humans can catch illness as a consequence of the exposure to risk factors occurring in water (Eliassen & Cummings 1948; Craun 1986; Parsonnet et al. 1989; Proctor et al. 1998; Hoxie et al. 1998; Proctor & Davis 2000; Hunter & Syed 2001; Hunter et al. 2003; Naumova et al. 2003; Fong & Lipp 2005; WHO 2005) .
Several outbreaks have been documented with reference
to the exposure to these risk factors through ingestion of contaminated drinking waters (WHO 2004) , shellfish (Levine et al. 1993; Bean et al. 1996; Hlady & Klontz to be recognized especially because they are difficult to be distinguished from foodborne diseases, due to the fact that water and food share several risk factors. In order to identify the vehicle responsible for the transmission of the disease a proper epidemiological investigation is envisaged. Furthermore, especially in developed countries, there is a rather general belief that WRDs belong only to a far past. This is reflected in generally inadequate WRD Surveillance Systems (EEA/WHO 2002) . A recent study in the European Member States concluded that the respective Surveillance Systems are completely absent in some countries; WRDs are also under-reported due to the different notification forms of countries of the European region (Poullis et al. 2002) . In spite of this shortcoming, a relevant WRDs burden has been detected also in developed countries (Craun 1986; WHO Final Report 2006) . In Europe, a specific mandatory system for WRD surveillance is still missing, yet many legislative tools have been set with regards to the surveillance of communicable Italy is a country with 57 million people; there is a wide heterogeneity in the distribution of water, some areas in the North are subject to high rainfall with risk of flooding especially in some periods of the year, while some others in the Southern part suffer water scarcity (WHO 2007) . In Italy, eighty per cent of the national drinking water sources derive from groundwater, although surface water constitutes the main source of drinking water in some regions (Ministry of Health 2004) . Italy has a coastline of more than 7000 km.
Shellfish harvesting is massive (Pasolini et al. 2005) , in particular for mussel and clam production in some regions; more than 40% of the national shellfish cultures are located in Veneto followed by the Liguria, Emilia Romagna, Puglia, Campania, Sardegna and Friuli Venezia Giulia regions (Ministry of Agriculture 2007). In some of these regions there is a rather consolidated food habit according to which these products are consumed raw or without adequate cooking.
Some studies, in particular areas of the national territory, have reported cases of WRDs (Stroffolini et al. 1990; Dettori et al. 1994; Manfredi Selvaggi et al. 1996; Aureli et al. 2000; Ballone et al. 2001; Boccia et al. 2002; Prato et al. 2004; Faustini et al. 2006; Le Guyader et al. 2006; Montagna et al. 2006) . Nevertheless a national picture of this issue has never been elaborated. This paper reports the WRD outbreaks and cases in the 
ITALIAN SURVEILLANCE SYSTEM ON COMMUNICABLE DISEASES
The NSS is defined by a specific Decree (Ministerial Decree 1990). The Decree identifies 5 classes of priority diseases. Our analysis has been performed on data and information derived from notification of "Infections, toxicinfections and infestations of food origin".
RESULTS

Infections, toxic-infections and infestations of food origin
In the period 1998 to 2005, 3622 outbreaks, corresponding to 32435 cases of these pathologies were notified to the Ministry of Health by 21 regions. During this period a decrease of these diseases has been clearly achieved ( Figure 1 ).
The real or suspected source of disease has been identified for 53% of outbreaks, corresponding to 59% of total cases. This allowed an estimate that at least 13.3% of these diseases could be associated to water, their sources being represented by consumption of drinking water, shellfish or agricultural products. We did not consider other food-borne diseases, such as those due to fish consumption, because the latter are likely due to causes which are different from polluted water. Shellfish mostly includes mussels and clams, which are well known filter organisms with a high capacity to accumulate pathogenic microorganisms.
Analysis of WRDs in Italy
The annul trend of WRD outbreaks and cases notified in The analysis of the available data on WRDs showed that 76.6% of the outbreaks involved from 2 to 10 cases and 18.2% from 10 to 50 cases. The eight largest WRD In 27% of the notified outbreaks, 2 to 9 people were affected, in 34.5%, 10 to 49 and in the six largest ones (38.3%), 50 to 201.
The etiological agents were identified in 55.4% cases:
24.3% of the WRD cases were attributed to astrovirus, 20.8%
to Salmonella, 21.0% to Clostridium perfrigens, and 6.8% to hepatitis A ( Most of the cases were described with the general term "shellfish" (53.2%). Actually, out of the 710 notified cases,
where the vehicle of infection was precisely defined, 39.2% were attributed to "oysters", 23.5% to "sea salad", 13.4% to "clams", 12.1% to "mussels", 4.5% to "clams and mussels", 2.5% to "sponge", 1.7% to "oysters and clams", 1.0% to "octopus", 1.0% to "oysters and warty venus", 0.7% as "sea urchins" and 0.4% as "warty venus".
Referring to the number of WRD cases, 958 (64%) Figure 4) .
Note: we also included in some cases aquatic organisms which do not belong to the shellfish taxa.
WRDs and drinking water consumption
In the period of the study, 36 outbreaks and 1017 WRD cases were notified, with an average of 127 cases per year.
These cases represented about 5.3% of those globally registered in the Class IV of the NSS. The etiological agents were identified only in 29% of the reported cases, as follows: enteric viruses (10.3%), Salmonella (6.2%), Norwalk virus (4.0%), hepatitis A (2.8%), Legionella (1.6%), Shigella sonnei (0.6%), Staphylococcus aureus (0.3%) and Giardia (Table 1) , as a consequence of microbial contamination in the Municipal water system supply; the etiological agent was not reported in the notification form (Tramarin et al. 2002) . In Nanno (TR) and
Ugento (LE), 100 and 41 people, respectively, were also affected by WRD.
Fourty-two per cent of WRD cases due to drinking water were notified from northern regions, while a minor part, 20.7% and 33.1%, respectively, in central and southern regions (Figure 4 ).
WRDs and agricultural products consumption
WRDs due to consumption of agricultural products were limited to few notifications. (1) only for Class IV of diseases (infections, toxic-infections and infestations of food origin), the notification system requires information on the possible sources responsible for the outbreak, including water;
(2) only 53% outbreaks and 59% cases of these notifications reported the sources responsible for the transmission of the disease;
(3) only 55.5% of cases of the WRD notifications reported the etiological agents responsible for the disease;
(4) some Italian Regions never notified WRDs;
(5) within the Regions which notified WRDs, only a part of their territory was represented.
Even though it is particularly difficult to estimate a burden of WRDs representative enough of the national situation, it seems quite sure that this is higher, probably much higher, than the notified numbers. Besides the list of shortcomings listed above, it should be considered that in many cases, these diseases are mild and do not require hospitalization, hence they are not counted in any surveil- Vibrio parahaemolyticus, one of the pathogens most frequently identified in WRD due to shellfish consumption, is considered of special concern in other countries in relation to its possible exposure through shellfish consumption (Su & Liu 2007) . Astrovirus is worthy of attention as it 
principles. A project is currently being implemented in
Italy where one of the main objectives is the proposal of a national WRDs Surveillance System.
